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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an irreversible circuit element 
which eliminates increase in a loss and a narrow frequency band in 
the case of setting to a low power supply voltage. 
SOLUTION: Relating to an isolator (irreversible circuit element) where 

■ 

plural center electrodes 2-4 are placed in crossing, a ferrite 5 is placed 
at the crossing part and a DC magnetic field HDC is applied to the 
ferrite 5, an impedance converter 6 is added to any of ports P1 of the 
center electrodes 2-4 to set an impedance Zi to be 2<Zi<12.5 ohms. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The non-reciprocal circuit component characterized by setting the input and output impedance Zio of any one 
port of the above-mentioned center electrode as 2<Zio<12.5ohm in the non-reciprocal circuit component it was made to 
impress a direct-current field while making two or more center electrodes cross, having arranged and having arranged 
the ferrite to a part for this intersection. 

[Claim 2] The non-reciprocal circuit component characterized by having added the impedance-conversion circuit to any 
one port of the above-mentioned center electrode in the non-reciprocal circuit component it was made to impress a 
direct-current field while making two or more center electrodes cross, having arranged and having arranged the ferrite 
to a part for this intersection, and setting the input impedance Zi of this port as 2<Zi<12.5ohm. 
[Claim 3] The non-reciprocal circuit component characterized by having connected the terminator to one of the 
remaining ports where the above-mentioned impedance-conversion circuit is not added in claim 2, and considering as 
an isolator. 

[Claim 4] The non-reciprocal circuit component to which the above-mentioned impedance-conversion circuit is 
characterized by being constituted by pi mold network of C-L-C in claim 2 or 3. 

[Claim 5] The non-reciprocal circuit component characterized by being set up in claim 4 so that the cut off frequency fc 
of pi mold network of above-mentioned C-L-C may serve as 0.75xfo<fc<2xfo. 

[Claim 6] The non-reciprocal circuit component to which the above-mentioned impedance-conversion circuit is 
characterized by being constituted by pi mold network of L-C-L in claim 2 or 3. 

[Claim 7] The non-reciprocal circuit component to which the above-mentioned impedance-conversion circuit is 
characterized by being constituted by the distributed constant transformer of -(2n-l) lambdag / 4 (n is the natural 
number and lambdag is the wavelength within a track) in claim 2 or 3. 

[Claim 8] The magnetic assembly which comes to arrange a ferrite to a part for this intersection while making two or 
more center electrodes cross in York which constitutes a magnetic circuit and arranging, In the non-reciprocal circuit 
component which contained the capacitor for adjustment connected to the port of each above-mentioned center 
electrode The non-reciprocal circuit component characterized by having built in above-mentioned York while adding 
the impedance-conversion circuit to any one port of the above-mentioned center electrode, and setting the input 
impedance Zi of this port as 2<Zi<12.5ohm. 

[Claim 9] The non-reciprocal circuit component characterized by forming the above-mentioned impedance-conversion 
circuit in the non-reciprocal circuit component part arranged in York in claim 8. 

[Claim 10] Compound electronic parts characterized by connecting claim 1 thru/or which non-reciprocal circuit 
component of 9 to the output section of transmitted power amplifier, containing in one case, and having a terminal for 
surface mounts, and operating with the supply voltage of 6 volts or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the isolator of the non-reciprocal circuit component used with a 

microwave band, for example, a concentrated-constant mold, and a circulator. 

[0002] 

[Description of the Prior Art] Recently, in the field of migration communication equipment, such as a portable 
telephone, the communication equipment which adopted the digital modulation method with high band use 
effectiveness, such as l/4piQPSK, and CDMA, is being adopted. In this digital communication device, as shown in 
drawin g 9 , the linear amplifier 20 is adopted as the transmitted power amplification section. This has structure which 
carried out connecting arrangement of input matching circuit [ the 21 or 1st step of ] amplifier 22, interstage matching 
circuit [ the 23 or 2nd step of ] amplifier 24, and the output matching circuit 25. 

[0003] If in charge of adopting such a linear amplifier 20, since it has effect to the time amount of the portable 
telephone by cell actuation which can be communicated with the big power consumption in the power amplification 
section, technical amelioration when attaining efficient-ization is progressing remarkably. 

[0004] By the way, the above-mentioned efficient linear amplifier has the property of being easy to be influenced of 
change by load impedance. Namely, only in a fixed case, efficient-ization of magnification is demonstrated with a 
value with desirable load impedance. For example, if change of an input impedance carries out direct continuation of 
the large load to the above-mentioned linear amplifier like an antenna, the problem that the effectiveness of amplifier 
falls or I/O linearity deteriorates will arise. Consequently, the power consumption in the transmitted power 
amplification section increases, discharge of a cell may progress, the time amount which can be communicated may 
become short, and distortion may arise in a transmission wave, and an interference may be generated in an adjacent 
channel and a contiguity frequency. There is a possibility that may become recovery impossible by the receiving side 
and the transmission itself may furthermore become impossible for modulation distortion. 

[0005] In order to solve such a problem, the isolator 27 of a concentrated-constant mold may be inserted between the 
above-mentioned linear amplifier 20 and an antenna 26. As shown in drawing 8 , while this isolator makes three center 
electrodes 30-32 cross for every predetermined spacing mutually, is arranged and arranges a ferrite 33 to a part for this 
intersection, it is constituted so that the direct-current field HDC may be impressed, and Terminator R is connected to 
the port P3 of the above-mentioned center electrode 32. 

[0006] Since the input impedance is stable irrespective of change of load impedance, the above-mentioned isolator 27 
has the function to absorb the reflection from an antenna and to improve an adjustment condition. This has prevented 
the decline in the effectiveness of the above-mentioned linear amplifier, or degradation of I/O linearity. Moreover, as 
for the characteristic impedance of the input of the above-mentioned linear amplifier 20, and an output, designing by 50 
ohms is common, also in the isolator 27, generally the input impedance is set as 50 ohms, and this serves as a certified 
value in RF components. 

[0007] On the other hand, simplification of a cell configuration is also progressing with the miniaturization of the 
above-mentioned portable telephone, and lightweight-izing, and, recently, it may be set as an about [ 3.6-6V ] electrical 
potential difference. For this reason, the supply voltage of a linear amplifier is also set as about 3.0-6V. Moreover, in 
order that it may be determined with supply voltage and the output impedance of an amplifier (it is [ a transistor a field- 
effect transistor, and ] GaAs-FET also in it especially recently), for example, saturation power may give allowances in 
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the linear power amplifier whose rated output power is about 1 W, as for the saturation power (the power which an 
input is also increased and does not gain in an output above is said) of the above-mentioned linear amplifier, it is 
common to set up before and after 2W. 
[0008] 

[Problem (s) to be Solved by the Invention] However, when it considers as the above-mentioned low supply voltage, as 
shown in drawing 9 , the output impedance Zo of the, output amplifier 24 is set to about 2-6ohms, and becomes quite 
low compared with the output impedance of the linear amplifier set as usual 50 ohms. In order to change such a low 
impedance into 50 ohms, it is necessary to adopt the large output matching circuit 25 of an impedance-conversion ratio, 
and while the loss in a conversion circuit increases for this reason, the frequency range where good adjustment is made 
becomes narrow. Consequently, there is a problem of becoming the effectiveness of power amplifier and the factor 
which degrades a clock frequency band. 

[0009] This invention was made in view of the above-mentioned actual condition, can avoid increase of loss in the case 
of setting it as low supply voltage, and the narrow-band of a frequency, and aims at offering the non-reciprocal circuit 
component and compound electronic parts which can contribute to a miniaturization and low-pricing. 
[0010] 

[Means for Solving the Problem] It is characterized by setting the input and output impedance Zio of any one port of 
the above-mentioned center electrode as 2<Zio<12.5ohm in the non-reciprocal circuit component it was made to 
impress a direct-current field while invention of claim 1 makes two or more center electrodes cross, is arranged and 
arranges a ferrite to a part for this intersection. 

[0011] In the same non-reciprocal circuit component as claim 1, invention of claim 2 adds an impedance-conversion 
circuit to any one port of the above-mentioned center electrode, and is characterized by setting the input impedance Zi 
of this port as 2<Zi<12.5ohm. 

[0012] Invention of claim 3 is characterized by having connected the terminator to one of the remaining ports where the 
above-mentioned impedance-conversion circuit is not added, and considering as an isolator in claim 2. 
[0013] Invention of claim 4 is characterized by the above-mentioned impedance-conversion circuit being constituted by 
oi mold network of C-L-C in claim 2 or 3. 

0014] Invention of claim 5 is characterized by being set up so that the cut off frequency fc of pi mold network of 
above-mentioned C-L-C may serve as 0.75xfo<fc<2xfo in claim 4. 

[0015] Invention of claim 6 is characterized by the above-mentioned impedance-conversion circuit being constituted by 
pi mold network of L-C-L in claim 2 or 3. 

[0016] Invention of claim 7 is characterized by the above-mentioned impedance-conversion circuit being constituted by 
the distributed constant transformer of -(2n-l) lambdag / 4 (n is the natural number and lambdag is the wavelength 
within a track) in claim 2 or 3. 

[0017] The magnetic assembly which comes to arrange a ferrite to a part for this intersection while invention of claim 8 
makes two or more center electrodes cross in York which constitutes a magnetic circuit and arranging it, In the non- 
reciprocal circuit component which contained the capacitor for adjustment connected to the port of each above- 
mentioned center electrode While adding an impedance-conversion circuit to any one port of the above-mentioned 
center electrode, it builds in above-mentioned York, and it is characterized by setting the input impedance Zi of this 
port as 2<Zi<12.5ohm. 

[0018] Invention of claim 9 is characterized by forming the above-mentioned impedance-conversion circuit in the non- 
reciprocal circuit component part arranged in York in claim 8. 

[0019] Invention of claim 10 is compound electronic parts characterized by connecting claim 1 thru/or which non- 
reciprocal circuit component of 9 to the output section of transmitted power amplifier, containing in one case, and 
having a terminal for surface mounts, and operating with the supply voltage of 6 volts or less. 

[0020] In the above-mentioned input impedance Zi here like the input port of an isolator The port concerned means the 
characteristic impedance of the port usually expected to receive power as the function. In an output impedance Zo It is 
the semantics of the characteristic impedance of the port usually expected for the port concerned to send out power like 
the output port of amplifier as the function. Furthermore in an input and an output impedance Zio, it is the semantics of 
the characteristic impedance of the port from which both the port concerned receiving power and the thing to send out 
are usually expected as the function like the input/output port of a circulator.. 
[0021] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. Drawing 1 and drawing 2 are drawings for explaining the isolator by claims 1, 2, 3, and 4 and 
1 operation gestalt of invention of five, and it is the block diagram of the transmitted power amplifier for cellular 
phones with which, as for drawin g 1 , the representative circuit schematic of an isolator was adopted, and, as for 
drawing 2 , this isolator was adopted. 

[0022] the concentrated-constant mold isolator 1 of this operation gestalt - three center electrodes 2, 3, and 4 — mutual 
— an electrical machinery-insulation condition — and while making it cross so that a predetermined include angle may 
be made, arranging and arranging a ferrite 5 to a part for this intersection, the direct-current field HDC is impressed 
with a permanent magnet (un-illustrating), and it is constituted. 

[0023] Between each above-mentioned center electrodes 2-4 and each ports P1-P3, parallel connection of the capacity 
C1-C3 for adjustment is carried out, among these the terminator machine R is connected to one port P3. This transmits 
the sending signal from a port PI to a port P2, and the reflected wave which invades from this port P2 is absorbed with 
the terminator vessel R. 

[0024] And the impedance-conversion circuit 6 is added to the above-mentioned port PL Only the impedance of the 

above-mentioned port PI is set as 2-12.5ohm by this impedance-conversion circuit 6, and the impedance of a port P2 is 

set as 50 ohms. The above-mentioned impedance-conversion circuit 6 is built in in the isolator 1 at one. 

[0025] The above-mentioned impedance-conversion circuit 6 consists of a C-L-Cpi mold network of an inductance L 

and Capacitor C, and the cut off frequency fc of this pi mold network is set up so that it may become the range of 

0.75xfo<fc<2xfo. 

[0026] Moreover, the above-mentioned isolator 1 is inserted between the transmitted power amplifier 10 and an 
antenna 11. This power amplifier 10 is equipped with input matching circuit [ the 12 or 1st step of ] amplifier 13, 
interstage matching circuit [ the 14 or 2nd step of ] amplifier 15, and the output matching circuit 16, and the above- 
mentioned isolator 1 is connected to the output section of this output matching circuit 16. 

[0027] Next, the operation effectiveness of this operation gestalt is explained. Since according to the isolator 1 of this 
operation gestalt the impedance-conversion circuit 6 was added to the port PI where a sending signal is inputted and 
the impedance was set as 2-12.5ohm, it becomes possible to change the low impedance from the output amplifier 15 
into the stable impedance. 

[0028] The output matching circuit 16 which it becomes unnecessary to prepare the large matching circuit of an above- 
mentioned impedance-conversion ratio by this, and removes only a reactance component is employable. Consequently, 
while being able to make small the insertion loss in the case of setting it as the low supply voltage of 3-6 volts, a 
frequency band can be made large and the dependability over quality can be improved. As a result, it can contribute to 
the miniaturization of a portable telephone, and lightweight-ization. 

[0029] With this operation gestalt, since the cut off frequency fc of the impedance-conversion circuit 6 was made into 
the range of 0.75xfo<fc<2xfo, this will function as a low pass filter, the derepression of the unnecessary higher 
harmonic generated with the transmitted power amplifier 10 can be carried out, and it can contribute to dependability 
and high performance-ization also from this point. 

[0030] In addition, with the above-mentioned operation gestalt, although explained taking the case of the concentrated- 
constant mold isolator 1, as this invention is shown in drawing 3 , of course, it can apply also to the circulator 40 of 3 
port molds, and the same effectiveness as the above-mentioned operation gestalt is acquired by adding the impedance- 
conversion circuit 6 to any one port PI also in this case. 

[0031] Drawing 4 is a representative circuit schematic for explaining the circulator by 1 operation gestalt of invention 
of claim 6, and shows that the same sign as drawing 1 is the same, or a considerable part among drawing. 
[0032] The direct-current field HDC is impressed and the concentrated-constant mold circulator 41 of this operation 
gestalt is constituted while arranging a ferrite 5 to a part for the intersection of three center electrodes 2-4. And the 
impedance-conversion circuit 42 is added to one port PI of the above-mentioned circulator 41, and this impedance- 
conversion circuit 42 consists of a pi mold network of L-C-L. 

[0033] Also in this operation gestalt, it becomes possible to change a low impedance into the stable impedance, and the 
same effectiveness as the above-mentioned operation gestalt is acquired. 

[0034] Drawing 5 is a representative circuit schematic for explaining the circulator by 1 operation gestalt of invention 

of claim 7, and shows that the same sign as drawing 1 is the same, or a considerable part among drawing. 

[0035] The circulator 41 of this operation gestalt is the case where added the impedance-conversion circuit 43 to one 
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port PI, and the distributed constant transformer of -(2n-l) lambdag/4 constitutes this conversion circuit 43. Also in 
this operation gestalt, the same effectiveness as the above-mentioned operation gestalt is acquired. 
[0036] Drawing 6 and drawing 7 are drawings for explaining the compound electronic parts by 1 operation gestalt of 
invention of claim 10, and show that the same sign as drawing 1 and drawing 2 is the same, or a considerable part 
among drawing. 

[0037] The isolator 1 of this operation gestalt comes to add the impedance-conversion circuit 6 to a port PI, and the 
fundamental structure of it is the same as the above-mentioned operation gestalt. And this isolator 1 is built in at one in 
the transmitted power amplifier 50 which operates with the supply voltage of 6 volts or less. 
[0038] The above-mentioned transmitted power amplifier 50 mounts input matching circuit [ the 12 or 1st step of ] 
amplifier 13, above-mentioned interstage matching circuit [ the 14 or 2nd step of ] amplifier 15, and the above- 
mentioned output matching circuit 16 in the circuit board 51, and comes to connect each components 12-16 by the 
microstrip line 54, and the above-mentioned isolator 1 is connected to the output section of this output matching circuit 
16. 

N [0039] Moreover, the above-mentioned circuit board 51 is equipped with the shielding case 52, and the I/O for surface 
mounts and a grounding terminal 53 have projected from between this case 52 and the circuit boards 51. 
[0040] With this operation gestalt, while being able to simplify circuitry since the isolator 1 was built in and it unified 
in the transmitted power amplifier 50, and it can constitute as one compound electronic parts, it can miniaturize and can 
contribute to the miniaturization of a portable telephone. 

[0041] Here, sheet metal-ization of the circuit board is progressing with the miniaturization of a portable telephone in 
recent years etc., and lightweight-izing, and the Rhine width of face of a microstrip line also becomes extremely narrow 
to this. For example, the Rhine width of face with a characteristic impedance [ at the time of the Rhine width of face 
with a characteristic impedance / at the timie of setting board thickness of the circuit board to 0.1mm / of 50 ohms being 
set to 0.17mm, and setting board thickness to 0.3mm ] of 50 ohms is set to 0.5mm. 

[0042] Thus, if the Rhine width of face becomes narrow, since the width-of-face precision of a MAKUI loss trip line is 
not acquired, poor adjustment may be caused and it is necessary to make the mounting pad for soldering broad to the 
above-mentioned Rhine width of face, the problem of causing the poor adjustment in this mounting pad arises. If the 
Rhine width of face furthermore becomes narrow, transmission loss will also become large so much. 
[0043] On the other hand, when a characteristic impedance is set as 2-12.5ohm like this operation gestalt, irrespective 
of sheet-metal-izing of the circuit board 51, it becomes possible to make large Rhine width of face of a microstrip line 
54, and the problem of above-mentioned poor adjustment and the problem of transmission loss can be solved. 
Moreover, since it is avoidable to cause poor adjustment even if broad in the mounting pad 55 for soldering, 
aggravation of mounting nature, such as a faulty connection by location gap of the isolator 1 at the time of performing a 
surface mount, can be prevented, and connection resilience can be improved. 

[0044] The productivity of communication equipment etc. and robustness can be improved by this, as a result it is 
cheap, and a reliable transmitter can be offered. In addition, also in the case of the transmission lines, such as not the 
thing restricted to the above-mentioned microstrip line but a stripline track, a KOPURENA track, and a Gran dead 
KOPURENA track, it is the same. 

[0045] Moreover, since the isolator 1 was built in in the above-mentioned power amplifier 50 when changing by 
signals other than the characteristic impedance of 50ohms, a user does not need to treat the part of an un-50-ohm 
system directly, for example, and time and effort, such as a design change, can be made unnecessary. 
[0046] Drawing 10 thru/or drawing 14 are drawings for explaining the non-reciprocal circuit component by claim 8 and 
1 operation gestalt of invention of nine. This operation gestalt explains the concrete structure of the isolator which built 
in the above-mentioned impedance-conversion circuit. The same sign as drawing 1 shows the same or a considerable 
part among drawing. 

[0047] While 1 is a concentrated-constant mold isolator connected to the transmitted power amplification section of 
migration communication equipment in drawing and this sticks the rectangle-like permanent magnet 61 on the inside of 
box-like upper York 60 which consists of a magnetic-substance metal While equipping with bottom York 62 which 
consists of a magnetic-substance metal as well as this upper York 61, forming a magnetic closed circuit and arranging 
the resin case 63 on base 62a of bottom York 62 of this The magnetic assembly 64 is arranged in this resin case 63, and 
it is constituted so that a direct-current field may be impressed to this magnetic assembly 64 with the above-mentioned 
permanent magnet 61. 
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[0048] It is the thing of the structure which contacted the base of a ferrite 4 in the ground section 7 by the side of the 
other end while bending, arranging the above-mentioned magnetic assembly 64 so that an insulation sheet (un- 
illustrating) may be made for three center electrodes 2, 3, and 4 to intervene on the top face of the disc-like ferrite 5 and 
it may cross for every include angle 120 degrees, and projecting the input/output port PI, P2, and P3 by the side of the 
end of each center electrodes 2-4 in the method of outside. 

[0049] It is the thing of the structure which the above-mentioned resin case 63 consisted of an electric insulating 
member, and really formed bottom wall 63b in rectangle frame-like side-attachment-wall 63a. Insertion hole 63c is 
formed in this bottom wall 63b, and 63d of crevices which carry out the positioning receipt of each capacitors C1-C3 
for veneer mold adjustment, respectively, and crevice which carries out the positioning receipt of veneer mold 
terminator R 63e are formed in the periphery section of insertion hole 63c of this bottom wall 63b. The magnetic 
assembly 64 is inserted in above-mentioned insertion hole 63a, and the ground section 7 of this magnetic assembly 64 
is connected to base 62a of bottom York 62. 

[0050] Left of the above-mentioned resin case 63, Input/output terminals 66 and 67 are arranged in the end side of 
right-hand side wall 63a external surface, and the extended edge of each of these input/output terminals 66 and 67 is the 
left on the top face of bottom wall 63a, It has exposed to the right corner section. Left, Grounding terminals 68 and 68 
are arranged in the other end side of right-hand side wall 63a external surface, it exposes to the top face of the above- 
mentioned crevices 63d and 63e, and the extended edge of each of this grounding terminal 68 is connected to each 
capacitors C1-C3 and the inferior-surf ace-of-tongue electrode of Terminator R. Moreover, the piece 69 of a metallic 
conductor is arranged in the pars intermedia of the input/output terminals 66 and 67 on the above-mentioned top face of 
bottom wall 63b, it exposes to bottom wall 63b, and the extended edge of this piece 69 of a metallic conductor is 
connected to base 62a of bottom York 62. In the resin case 63, the above-mentioned input/output terminals 66 and 67, a 
grounding terminal 68, and the piece 69 of a metallic conductor carry out the insertion mold of the part, and are formed. 

[0051] The ports P1-P3 of each center electrodes 2-4 are connected to the top-face electrode of each above-mentioned 
capacitors C1-C3 for adjustment, among these the tip of a port P2 is connected to the above-mentioned input/output 
terminal 66, and the tip of a port P3 is connected to Terminator R. 

[0052] The rectangle tabular spacing member 70 is arranged between the above-mentioned magnetic assembly 64 and 
the permanent magnet 61. This spacing member 70 consists of resin, such as a liquid crystal polymer which has printed 
circuit boards, such as a glass epoxy system, a plastics system, and a Teflon system, a ceramic substrate, or elasticity, 
and hole 70a is formed in the center section. This hole 70a is for pressing effectively, and necessarily needs to form 
neither the capacitors C1-C3 for adjustment, nor center electrodes 2-4. 

[0053] Through the permanent magnet 61, the ports P1-P3 of each center electrodes 2-4 are carried out in bottom York 
62, and the above-mentioned spacing member 70 is carrying out press immobilization of these each capacitors C1-C3 
for adjustment, and the terminator R for the magnetic assembly 64 and the resin case 63 respectively electrically [ the 
resin case 63 ] and mechanically at the capacitors C1-C3 for adjustment, and Terminator R at the same time it fits upper 
York 60 in bottom York 62. Poor opening at the time of being able to make unnecessary the exclusive fixture at the 
time of this soldering each component parts, and becoming reducible [ an activity man day ], and carrying out a surface 
mount by the user reflow is prevented. 

[0054] And as shown in drawing 3 (a) and drawing 3 (b), the impedance-conversion circuit 6 which consists of a pi 
mold network of C-L-C is formed in the above-mentioned spacing member 70. This impedance-conversion circuit 6 
carries out pattern formation of the inductance electrode 71 and the 1st and 2nd capacitor electrodes 72 and 73 to a 
spacing member 70 by sticking by pressure, printing, etc., and is constituted. In addition, in a spacing member, the 
above-mentioned electrodes 71-73 may carry out the insertion mold of the piece of a metal, and may form it. Here, 
drawing 3 (a) is the top view showing the electrode formed in the top face of a spacing member 70, and drawing 3 (b) 
is the top view having shown the electrode formed in the inferior surface of tongue of a spacing member 70 by 
fluoroscopy. 

[0055] End section 71a of the above-mentioned inductance electrode 71 is connected to the through hole electrode 74, 
and other end 71b is connected to end section 72a of the above-mentioned 1st capacitor electrode 72. Other end 72b of 
this 1st capacitor electrode 72 is connected to the through hole electrode 75. 

[0056] The 2nd capacitor electrode 73 which counters the above-mentioned 1st capacitor electrode 72 on both sides of 
this member 70 is formed in the inferior surface of tongue of the above-mentioned spacing member 70, and connection 
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formation of the 1st connection electrode 76 which counters the connection of the above-mentioned other end 71b and 
end section 72a following this 2nd capacitor electrode 73 is carried out. 

[0057] Moreover, the 2nd connection electrode 77 is formed in the part which counters other end 72b of the 1st 
capacitor electrode 72 of the spacing member 70 above-mentioned inferior surface of tongue, and two electrodes 72b 
and 77 are connected by the above-mentioned through hole electrode 75. The 3rd connection electrode 78 is formed in 
the part which furthermore counters end section 71a of the inductance electrode 71 of the spacing member 70 above- 
mentioned inferior surface of tongue, and two electrodes 71a and 78 are connected by the above-mentioned through 
hole electrode 74. 

[0058] The above-mentioned 1st connection electrode 76 is connected to bottom York 62 through the piece 69 of a 
metallic conductor, the 2nd connection electrode 77 is connected to the input/output terminal 67 of one side, and the 
3rd connection electrode 78 is connected to the port PI of a center electrode 2, and the top-face electrode of the 
capacitor CI for adjustment. 

[0059] Thus, as the isolator 1 of this operation gestalt is shown in the representative circuit schematic of drawing 13 

and drawing 14 , parallel connection of the capacitor Cf 1 in which the series connection of the inductance Lf formed 

with the inductance electrode 71 is carried out between the port PI of a center electrode 2 and an input/output terminal 

67, and it is formed with the 1st and 2nd capacitor electrodes 72 and 73 through the 1st capacitor electrode 72 is carried 

out between the input/output terminal 67 and the piece 69 (ground) of a metallic conductor. 

[0060] And the capacitor CI for adjustment of the above-mentioned port PI is expressed with the juxtaposition 

capacity of the capacitor Co which functions as a circuit for adjustment of isolator original, and a capacitor Cf2, and the 

impedance-conversion circuit 6 of C-L-C consists of this capacitor Cf2, inductance Lf, and capacitor Cfl. 

[0061] Since according to this operation gestalt the impedance-conversion circuit 6 was added to the port PI and this 

impedance was set as 2-12.5ohm, it becomes possible to change a low impedance into the stable impedance like ****, 

and while being able to make small the insertion loss in the case of setting it as low supply voltage, a frequency band 

can be made large and the same effectiveness as the above-mentioned operation gestalt is acquired. 

[0062] Since the impedance-conversion circuit 6 was formed in the spacing member 70 which is the component part of 

the above-mentioned isolator 1, this impedance-conversion circuit 6 can be built in an isolator 1, and the rise of the 

components cost in the case of preparing a conversion circuit separately and enlargement can be avoided, as a result it 

can contribute to the miniaturization of migration communication equipment, and low-pricing. Moreover, since the 

above-mentioned spacing member 70 was used effectively and formed, the dimension of an isolator does not become 

large and it can contribute to a miniaturization and lightweight-ization also from this point. 

[0063] in addition, what is necessary is not to restrict this invention to this, to look it like [ other substrates which 

constitute the non-reciprocal circuit arranged in York, or components ], and just to form it, although the case where an 

impedance-conversion circuit was formed in a spacing member was taken for the example with the above-mentioned 

operation gestalt 

[0064] 

[Effect of the Invention] Since the input and output impedance Zio of any one port of a center electrode were set as 
2<Zio<12.5ohm according to the non-reciprocal circuit component which starts invention of claim 1 as mentioned 
above Since it becomes possible to change a low impedance into the stable impedance and it becomes unnecessary to 
prepare the large matching circuit of an impedance-conversion ratio, while being able to make small the insertion loss 
in the case of setting it as low supply voltage A frequency band can be made large and there is effectiveness which can 
improve the dependability over quality. 

[0065] In invention of claim 2, since the impedance-conversion circuit was added to any one port of the center 
electrode and the input impedance Zi was set as 2<Zi<12.5ohm, it can change into the impedance stabilized like the 
above, and the same effectiveness as claim 1 is acquired. 

[0066] In invention of claim 3, since the terminator was connected to the one remaining ports where the impedance- 
conversion circuit is not added, it will function as an isolator and there is an improvement effect of the adjustment 
condition in the transmitted power amplifier of a portable telephone. 

[0067] [0068] from which the same effectiveness as above-mentioned claim 1 is acquired since pi mold network of C- 
L-C constituted the above-mentioned impedance-conversion circuit from invention of claim 4 In invention of claim 5, 
since the cut off frequency fc of the above-mentioned C-L-Cpi mold network was made into the range of 
0.75xfo<fc<2xfo, it will function as a low pass filter, the derepression of the unnecessary higher harmonic generated 
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with transmitted power amplifier can be carried out, and there are dependability and effectiveness that it can contribute 
to high performance-ization. 

[0069] In invention of claim 6, since pi mold network of L-C-L constituted the above-mentioned impedance-conversion 
circuit, the same effectiveness as above-mentioned claim 1 is acquired. 

[0070] In invention of claim 7, since the above-mentioned impedance-conversion circuit was constituted to the 
distributed constant transformer of -(2n-l) lambdag / 4 (n is the natural number and lambdag is the wavelength within a 
track), the same effectiveness as above-mentioned claim 1 is acquired. 

[0071] In invention of claim 8, since the impedance-conversion circuit was built in in York, the cost rise and 
enlargement in the case of using another circuit can be avoided, and it is effective in the ability to contribute to a 
miniaturization and low-pricing. 

[0072] In invention of claim 9, since the impedance-conversion circuit was formed in the non-reciprocal circuit 
component part arranged in York, these components can be used effectively and formed and it is effective in the ability 
to contribute to a miniaturization and lightweight-ization. 

[0073] In invention of claim 10, since the non-reciprocal circuit component was built in at one in the transmitted power 
amplifier which operates with the supply voltage of 6 volts or less, while being able to simplify circuitry, it is effective 
in the ability to contribute to a miniaturization, and the Rhine width of face can be set up widely and it is effective in 
the ability to prevent generating of poor adjustment. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/5/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 



[Description of the Prior Art] Recently, in the field of migration communication equipment, such as a portable 
telephone, the communication equipment which adopted the digital modulation method with high band use 
effectiveness, such as l/4piQPSK, and CDMA, is being adopted. In this digital communication device, as shown in 
drawing 9 , the linear amplifier 20 is adopted as the transmitted power amplification section. This has structure which 
carried out connecting arrangement of input matching circuit [ the 21 or 1st step of ] amplifier 22, interstage matching 
circuit [ the 23 or 2nd step of ] amplifier 24, and the output matching circuit 25. 

[0003] If in charge of adopting such a linear amplifier 20, since it has effect to the time amount of the portable 
telephone by cell actuation which can be communicated with the big power consumption in the power amplification 
section, technical amelioration when attaining efficient-ization is progressing remarkably. 

[0004] By the way, the above-mentioned efficient linear amplifier has the property of being easy to be influenced of 
change by load impedance. Namely, only in a fixed case, efficient-ization of magnification is demonstrated with a 
value with desirable load impedance. For example, if change of an input impedance carries out direct continuation of 
the large load to the above-mentioned linear amplifier like an antenna, the problem that the effectiveness of amplifier 
falls or I/O linearity deteriorates will arise. Consequently, the power consumption in the transmitted power 
amplification section increases, discharge of a cell may progress, the time amount which can be communicated may 
become short, and distortion may arise in a transmission wave, and an interference may be generated in an adjacent 
channel and a contiguity frequency. There is a possibility that may become recovery impossible by the receiving side 
and the transmission itself may furthermore become impossible for modulation distortion. 

[0005] In order to solve such a problem, the isolator 27 of a concentrated-constant mold may be inserted between the 
above-mentioned linear amplifier 20 and an antenna 26. As shown in drawing 8 , while this isolator makes three center 
electrodes 30-32 cross for every predetermined spacing mutually, is arranged and arranges a ferrite 33 to a part for this 
intersection, it is constituted so that the direct-current field HDC may be impressed, and Terminator R is connected to 
the port P3 of the above-mentioned center electrode 32. 

[0006] Since the input impedance is stable irrespective of change of load impedance, the above-mentioned isolator 27 
has the function to absorb the reflection from an antenna and to improve an adjustment condition. This has prevented 
the decline in the effectiveness of the above-mentioned linear amplifier, or degradation of I/O linearity. Moreover, as 
for the characteristic impedance of the input of the above-mentioned linear amplifier 20, and an output, designing by 50 
ohms is common, also in the isolator 27, generally the input impedance is set as 50 ohms, and this serves as a certified 
value in RF components. 

[0007] On the other hand, simplification of a cell configuration is also progressing with the miniaturization of the 
above-mentioned portable telephone, and lightweight-izing, and, recently, it may be set as an about [ 3.6-6V ] electrical 
potential difference. For this reason, the supply voltage of a linear amplifier is also set as about 3.0-6V. Moreover, in 
order that it may be determined with supply voltage and the output impedance of an amplifier (it is [ a transistor a field- 
effect transistor, and ] GaAs-FET also in it especially recently), for example, saturation power may give allowances in 
the linear power amplifier whose rated output power is about 1 W, as for the saturation power (the power which an 
input is also increased and does not gain in an output above is said) of the above-mentioned linear amplifier, it is 
common to set up before and after 2W. 
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Japan Patent Office is not responsible for any 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the isolator of the non-reciprocal circuit component used with a 
microwave band, for example, a concentrated-constant mold, and a circulator. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the non-reciprocal circuit component of invention of claim 1, the input and output 
impedance Zio of any one port of a center electrode were set as 2<Zio<12.5ohm as mentioned above. Therefore, since 
it becomes possible to change a low impedance into the stable impedance and it becomes unnecessary to prepare the 
large matching circuit of an impedance-conversion ratio, while being able to make small the insertion loss in the case of 
setting it as low supply voltage, a frequency band can be made large and there is effectiveness which can improve the 
dependability over quality. 

[0065] In invention of claim 2, since the impedance-conversion circuit was added to any one port of the center 
electrode and the input impedance Zi was set as 2<Zi<12.5ohm, it can change into the impedance stabilized like the 
above, and the same effectiveness as claim 1 is acquired. 

[0066] In invention of claim 3, since the terminator was connected to the one remaining ports where the impedance- 
conversion circuit is not added, it will function as an isolator and there is an improvement effect of the adjustment 
condition in the transmitted power amplifier of a portable telephone. 

[0067] In invention of claim 4, since pi mold network of C-L-C constituted the above-mentioned impedance- 
conversion circuit, the same effectiveness as above-mentioned claim 1 is acquired. [0068] In invention of claim 5, since 
the cut off frequency fc of the above-mentioned C-L-Cpi mold network was made into the range of 0.75xfo<fc<2xfo, it 
will function as a low pass filter, the derepression of the unnecessary higher harmonic generated with transmitted 
power amplifier can be carried out, and there are dependability and effectiveness that it can contribute to high 
performance-ization. 

[0069] In invention of claim 6, since pi mold network of L-C-L constituted the above-mentioned impedance-conversion 
circuit, the same effectiveness as above-mentioned claim 1 is acquired. 

[0070] In invention of claim 7, since the above-mentioned impedance-conversion circuit was constituted to the 
distributed constant transformer of -(2n-l) lambdag / 4 (n is the natural number and lambdag is the wavelength within a 
track), the same effectiveness as above-mentioned claim 1 is acquired. 

[0071] In invention of claim 8, since the impedance-conversion circuit was built in in York, the cost rise and 
enlargement in the case of using another circuit can be avoided, and it is effective in the ability to contribute to a 
miniaturization and low-pricing. 

[0072] In invention of claim 9, since the impedance-conversion circuit was formed in the non-reciprocal circuit 
component part arranged in York, these components can be used effectively and formed and it is effective in the ability 
to contribute to a miniaturization and lightweight-ization. 

[0073] In invention of claim 10, since the non-reciprocal circuit component was built in at one in the transmitted power 
amplifier which operates with the supply voltage of 6 volts or less, while being able to simplify circuitry, it is effective 
in the ability to contribute to a miniaturization, and the Rhine width of face can be set up widely and it is effective in 
the ability to prevent generating of poor adjustment. 
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TECHNICAL PROBLEM 



[Problem (s) to be Solved by the Invention] However, when it considers as the above-mentioned low supply voltage, as 
shown in drawin g 9 , the output impedance Zo of the output amplifier 24 is set to about 2-6ohms, and becomes quite 
low compared with the output impedance of the linear amplifier set as usual 50 ohms. In order to change such a low 
impedance into 50 ohms, it is necessary to adopt the large output matching circuit 25 of an impedance-conversion ratio, 
and while the loss in a conversion circuit increases for this reason, the frequency range where good adjustment is made 
becomes narrow. Consequently, there is a problem of becoming the effectiveness of power amplifier and the factor 
which degrades a clock frequency band. 

[0009] This invention was made in view of the above-mentioned actual condition, can avoid increase of loss in the case 
of setting it as low supply voltage, and the narrow-band of a frequency, and aims at offering the non-reciprocal circuit 
component and compound electronic parts which can contribute to a miniaturization and low-pricing. 
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MEANS 



[Means for Solving the Problem] It is characterized by setting the input and output impedance Zio of any one port of 
the above-mentioned center electrode as 2<Zio<12.5ohm in the non-reciprocal circuit component it was made to 
impress a direct-current field while invention of claim 1 makes two or more center electrodes cross, is arranged and 
arranges a ferrite to a part for this intersection. 

[0011] In the same non-reciprocal circuit component as claim 1, invention of claim 2 adds an impedance-conversion 
circuit to any one port of the above-mentioned center electrode, and is characterized by setting the input impedance Zi 
of this port as 2<Zi<12.5ohm. 

[0012] Invention of claim 3 is characterized by having connected the terminator to one of the remaining ports where the 
above-mentioned impedance-conversion circuit is not added, and considering as an isolator in claim 2. 
[0013] Invention of claim 4 is characterized by the above-mentioned impedance-conversion circuit being constituted by 
pi mold network of C-L-C in claim 2 or 3. 

0014] Invention of claim 5 is characterized by being set up so that the cut off frequency fc of pi mold network of 
above-mentioned C-L-C may serve as 0.75xfo<fc<2xfo in claim 4. 

[0015] Invention of claim 6 is characterized by the above-mentioned impedance-conversion circuit being constituted by 
oi mold network of L-C-L in claim 2 or 3. 

0016] Invention of claim 7 is characterized by the above-mentioned impedance-conversion circuit being constituted by 
the distributed constant transformer of -(2n-l) lambdag / 4 (n is the natural number and lambdag is the wavelength 
within a track) in claim 2 or 3. 

[0017] The magnetic assembly which comes to arrange a ferrite to a part for this intersection while invention of claim 8 
makes two or more center electrodes cross in York which constitutes a magnetic circuit and arranging it, In the non- 
reciprocal circuit component which contained the capacitor for adjustment connected to the port of each above- 
mentioned center electrode While adding an impedance-conversion circuit to any one port of the above-mentioned 
center electrode, it builds in above-mentioned York, and it is characterized by setting the input impedance Zi of this 
port as 2<Zi<12.5ohm. 

[0018] Invention of claim 9 is characterized by forming the above-mentioned impedance-conversion circuit in the non- 
reciprocal circuit component part arranged in York in claim 8. 

[0019] Invention of claim 10 is compound electronic parts characterized by connecting claim 1 thru/or which non- 
reciprocal circuit component of 9 to the output section of transmitted power amplifier, containing in one case, and 
having a terminal for surface mounts, and operating with the supply voltage of 6 volts or less. 

[0020] In the above-mentioned input impedance Zi here like the input port of an isolator The port concerned means the 
characteristic impedance of the port usually expected to receive power as the function. In an output impedance Zo It is 
the semantics of the characteristic impedance of the port usually expected for the port concerned to send out power like 
the output port of amplifier as the function. Furthermore in an input and an output impedance Zio, it is the semantics of 
the characteristic impedance of the port from which both the port concerned receiving power and the thing to send out 
are usually expected as the function like the input/output port of a circulator. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. Drawing 1 and drawing 2 are drawings for explaining the isolator by claims 1, 2, 3, and 4 and 
1 operation gestalt of invention of five, and it is the block diagram of the transmitted power amplifier for cellular 
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phones with which, as for drawing 1 , the representative circuit schematic of an isolator was adopted, and, as for 
drawin g 2 , this isolator was adopted. 

[0022] the concentrated-constant mold isolator 1 of this operation gestalt - three center electrodes 2, 3, and 4 mutual 
— an electrical machinery-insulation condition — and while making it cross so that a predetermined include angle may 
be made, arranging and arranging a ferrite 5 to a part for this intersection, the direct-current field HDC is impressed 
with a permanent magnet (un-illustrating), and it is constituted. 

[0023] Between each above-mentioned center electrodes 2-4 and each ports P1-P3, parallel connection of the capacity 
C1-C3 for adjustment is carried out, among these the terminator machine R is connected to one port P3. This transmits 
the sending signal from a port PI to a port P2, and the reflected wave which invades from this port P2 is absorbed with 
the terminator vessel R. 

[0024] And the impedance-conversion circuit 6 is added to the above-mentioned port PL Only the impedance of the 

above-mentioned port PI is set as 2-12. 5ohm by this impedance-conversion circuit 6, and the impedance of a port P2 is 

set as 50 ohms. The above-mentioned impedance-conversion circuit 6 is built in in the isolator 1 at one. 

[0025] The above-mentioned impedance-conversion circuit 6 consists of a C-L-Cpi mold network of an inductance L 

and Capacitor C, and the cut off frequency fc of this pi mold network is set up so that it may become the range of 

0.75xfo<fc<2xfo. 

[0026] Moreover, the above-mentioned isolator 1 is inserted between the transmitted power amplifier 10 and an 
antenna 11. This power amplifier 10 is equipped with input matching circuit [ the 12 or 1st step of ] amplifier 13, 
interstage matching circuit [ the 14 or 2nd step of ] amplifier 15, and the output matching circuit 16, and the above- 
mentioned isolator 1 is connected to the output section of this output matching circuit 16. 

[0027] Next, the operation effectiveness of this operation gestalt is explained. Since according to the isolator 1 of this 
operation gestalt the impedance-conversion circuit 6 was added to the port PI where a sending signal is inputted and 
the impedance was set as 2-12.5ohm, it becomes possible to change the low impedance from the output amplifier 15 
into the stable impedance. 

[0028] The output matching circuit 16 which it becomes unnecessary to prepare the large matching circuit of an above- 
mentioned impedance-conversion ratio by this, and removes only a reactance component is employable. Consequently, 
while being able to make small the insertion loss in the case of setting it as the low supply voltage of 3-6 volts, a 
frequency band can be made large and the dependability over quality can be improved. As a result, it can contribute to 
the miniaturization of a portable telephone, and lightweight-ization. 

[0029] With this operation gestalt, since the cut off frequency fc of the impedance-conversion circuit 6 was made into 
the range of 0.75xfo<fc<2xfo, this will function as a low pass filter, the derepression of the unnecessary higher 
harmonic generated with the transmitted power amplifier 10 can be carried out, and it can contribute to dependability 
and high performance-ization also from this point. 

[0030] In addition, with the above-mentioned operation gestalt, although explained taking the case of the concentrated- 
constant mold isolator 1, as this invention is shown in drawing 3 , of course, it can apply also to the circulator 40 of 3 
port molds, and the same effectiveness as the above-mentioned operation gestalt is acquired by adding the impedance- 
conversion circuit 6 to any one port PI also in this case. 

[0031] Drawing 4 is a representative circuit schematic for explaining the circulator by 1 operation gestalt of invention 
of claim 6, and shows that the same sign as drawing 1 is the same, or a considerable part among drawing. 
[0032] The direct-current field HDC is impressed and the concentrated-constant mold circulator 41 of this operation 
gestalt is constituted while arranging a ferrite 5 to a part for the intersection of three center electrodes 2-4. And the 
impedance-conversion circuit 42 is added to one port PI of the above-mentioned circulator 41, and this impedance- 
conversion circuit 42 consists of a pi mold network of L-C-L. 

[0033] Also in this operation gestalt, it becomes possible to change a low impedance into the stable impedance, and the 
same effectiveness as the above-mentioned operation gestalt is acquired. 

[0034] Drawing 5 is a representative circuit schematic for explaining the circulator by 1 operation gestalt of invention 

of claim 7, and shows that the same sign as drawing 1 is the same, or a considerable part among drawing. 

[0035] The circulator 41 of this operation gestalt is the case where added the impedance-conversion circuit 43 to one 

port PI, and the distributed constant transformer of -(2n-l) lambdag/4 constitutes this conversion circuit 43. Also in 

this operation gestalt, the same effectiveness as the above-mentioned operation gestalt is acquired. 

[0036] Drawing 6 and drawing 7 are drawings for explaining the compound electronic parts by 1 operation gestalt of 
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invention of claim 10, and show that the same sign as drawing 1 and drawing 2 is the same, or a considerable part 
among drawing. 

[0037] The isolator 1 of this operation gestalt comes to add the impedance-conversion circuit 6 to a port PI, and the 
fundamental structure of it is the same as the above-mentioned operation gestalt. And this isolator 1 is built in at one in 
the transmitted power amplifier 50 which operates with the supply voltage of 6 volts or less. 
[0038] The above-mentioned transmitted power amplifier 50 mounts input matching circuit [ the 12 or 1st step of ] 
amplifier 13, above-mentioned interstage matching circuit [the 14 or 2nd step of ] amplifier 15, and the above- 
mentioned output matching circuit 16 in the circuit board 51, and comes to connect each components 12-16 by the 
microstrip line 54, and the above-mentioned isolator 1 is connected to the output section of this output matching circuit 
16. 

[0039] Moreover, the above-mentioned circuit board 51 is equipped with the shielding case 52, and the I/O for surface 
mounts and a grounding terminal 53 have projected from between this case 52 and the circuit boards 51. 
[0040] With this operation gestalt, while being able to simplify circuitry since the isolator 1 was built in and it unified 
in the transmitted power amplifier 50, and it can constitute as one compound electronic parts, it can miniaturize and can 
contribute to the miniaturization of a portable telephone. 

[0041] Here, sheet metal-ization of the circuit board is progressing with the miniaturization of a portable telephone in 
recent years etc., and lightweight-izing, and the Rhine width of face of a microstrip line also becomes extremely narrow 
to this. For example, the Rhine width of face with a characteristic impedance [ at the time of the Rhine width of face 
with a characteristic impedance / at the time of setting board thickness of the circuit board to 0.1mm / of 50 ohms being 
set to 0.17mm, and setting board thickness to 0.3mm ] of 50 ohms is set to 0.5mm. 

[0042] Thus, if the Rhine width of face becomes narrow, since the width-of-face precision of a MAKUI loss trip line is 
not acquired, poor adjustment may be caused and it is necessary to make the mounting pad for soldering broad to the 
above-mentioned Rhine width of face, the problem of causing the poor adjustment in this mounting pad arises. If the 
Rhine width of face furthermore becomes narrow, transmission loss will also become large so much. 
[0043] On the other hand, when a characteristic impedance is set as 2-12.5ohm like this operation gestalt, irrespective 
of sheet-metal-izing of the circuit board 51, it becomes possible to make large Rhine width of face of a microstrip line 
54, and the problem of above-mentioned poor adjustment and the problem of transmission loss can be solved. 
Moreover, since it is avoidable to cause poor adjustment even if broad in the mounting pad 55 for soldering, 
aggravation of mounting nature, such as a faulty connection by location gap of the isolator 1 at the time of performing a 
surface mount, can be prevented, and connection resilience can be improved. 

[0044] The productivity of communication equipment etc. and robustness can be improved by this, as a result it is 
cheap, and a reliable transmitter can be offered. In addition, also in the case of the transmission lines, such as not the 
thing restricted to the above-mentioned microstrip line but a stripline track, a KOPURENA track, and a Gran dead 
KOPURENA track, it is the same. 

[0045] Moreover, since the isolator 1 was built in in the above-mentioned power amplifier 50 when changing by 
signals other than the characteristic impedance of SOohms, a user does not need to treat the part of an un-50-ohm 
system directly, for example, and time and effort, such as a design change, can be made unnecessary. 
[0046] Drawing 10 thru/or drawing 14 are drawings for explaining the non-reciprocal circuit component by claim 8 and 
1 operation gestalt of invention of nine. This operation gestalt explains the concrete structure of the isolator which built 
in the above-mentioned impedance-conversion circuit. The same sign as drawing 1 shows the same or a considerable 
part among drawing. 

[0047] While 1 is a concentrated-constant mold isolator connected to the transmitted power amplification section of 
migration communication equipment in drawing and this sticks the rectangle-like permanent magnet 61 on the inside of 
box-like upper York 60 which consists of a magnetic-substance metal While equipping with bottom York 62 which 
consists of a magnetic-substance metal as well as this upper York 61, forming a magnetic closed circuit and arranging 
the resin case 63 on base 62a of bottom York 62 of this The magnetic assembly 64 is arranged in this resin case 63, and 
it is constituted so that a direct-current field may be impressed to this magnetic assembly 64 with the above-mentioned 
permanent magnet 61. 

[0048] It is the thing of the structure which contacted the base of a ferrite 4 in the ground section 7 by the side of the 
other end while bending, arranging the above-mentioned magnetic assembly 64 so that an insulation sheet (un- 
illustrating) may be made for three center electrodes 2, 3, and 4 to intervene on the top face of the disc-like ferrite 5 and 
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it may cross for every include angle 120 degrees, and projecting the input/output port PI, P2, and P3 by the side of the 
end of each center electrodes 2-4 in the method of outside. 

[0049] It is the thing of the structure which the above-mentioned resin case 63 consisted of an electric insulating 
member, and really formed bottom wall 63b in rectangle frame-like side-attachment-wall 63a. Insertion hole 63c is 
formed in this bottom wall 63b, and 63d of crevices which carry out the positioning receipt of each capacitors C1-C3 
for veneer mold adjustment, respectively, and crevice which carries out the positioning receipt of veneer mold 
terminator R 63e are formed in the periphery section of insertion hole 63c of this bottom wall 63b. The magnetic 
assembly 64 is inserted in above-mentioned insertion hole 63a, and the ground section 7 of this magnetic assembly 64 
is connected to base 62a of bottom York 62. 

[0050] Left of the above-mentioned resin case 63, Input/output terminals 66 and 67 are arranged in the end side of 
right-hand side wall 63a external surface, and the extended edge of each of these input/output terminals 66 and 67 is the 
left on the top face of bottom wall 63a, It has exposed to the right corner section. Left, Grounding terminals 68 and 68 
are arranged in the other end side of right-hand side wall 63a external surface, it exposes to the top face of the above- 
mentioned crevices 63d and 63e, and the extended edge of each of this grounding terminal 68 is connected to each 
capacitors C1-C3 and the inferior-surf ace-of -tongue electrode of Terminator R. Moreover, the piece 69 of a metallic 
conductor is arranged in the pars intermedia of the input/output terminals 66 and 67 on the above-mentioned top face of 
bottom wall 63b, it exposes to bottom wall 63b, and the extended edge of this piece 69 of a metallic conductor is 
connected to base 62a of bottom York 62. In the resin case 63, the above-mentioned input/output terminals 66 and 67, a 
grounding terminal 68, and the piece 69 of a metallic conductor carry out the insertion mold of the part, and are formed. 

[0051] The ports P1-P3 of each center electrodes 2-4 are connected to the top-face electrode of each above-mentioned 
capacitors C1-C3 for adjustment, among these the tip of a port P2 is connected to the above-mentioned input/output 
terminal 66, and the tip of a port P3 is connected to Terminator R. 

[0052] The rectangle tabular spacing member 70 is arranged between the above-mentioned magnetic assembly 64 and 
the permanent magnet 61. This spacing member 70 consists of resin, such as a liquid crystal polymer which has printed 
circuit boards, such as a glass epoxy system, a plastics system, and a Teflon system, a ceramic substrate, or elasticity, 
and hole 70a is formed in the center section. This hole 70a is for pressing effectively, and necessarily needs to form 
neither the capacitors C1-C3 for adjustment, nor center electrodes 2-4. 

[0053] Through the permanent magnet 61, the ports P1-P3 of each center electrodes 2-4 are carried out in bottom York 
62, and the above-mentioned spacing member 70 is carrying out press immobilization of these each capacitors C1-C3 
for adjustment, and the terminator R for the magnetic assembly 64 and the resin case 63 respectively electrically [ the 
resin case 63 ] and mechanically at the capacitors C1-C3 for adjustment, and Terminator R at the same time it fits upper 
York 60 in bottom York 62. Poor opening at the time of being able to make unnecessary the exclusive fixture at the 
time of this soldering each component parts, and becoming reducible [ an activity man day ], and carrying out a surface 
mount by the user reflow is prevented. 

[0054] And as shown in drawin g 3 (a) and drawing 3 (b), the impedance-conversion circuit 6 which consists of a pi 
mold network of C-L-C is formed in the above-mentioned spacing member 70. This impedance-conversion circuit 6 
carries out pattern formation of the inductance electrode 71 and the 1st and 2nd capacitor electrodes 72 and 73 to a 
spacing member 70 by sticking by pressure, printing, etc., and is constituted. In addition, in a spacing member, the 
above-mentioned electrodes 71-73 may carry out the insertion mold of the piece of a metal, and may form it. Here, 
drawing 3 (a) is the top view showing the electrode formed in the top face of a spacing member 70, and drawing 3 (b) 
is the top view having shown the electrode formed in the inferior surface of tongue of a spacing member 70 by 
fluoroscopy. 

[0055] End section 71a of the above-mentioned inductance electrode 71 is connected to the through hole electrode 74, 
and other end 71b is connected to end section 72a of the above-mentioned 1st capacitor electrode 72. Other end 72b of 
this 1st capacitor electrode 72 is connected to the through hole electrode 75. 

[0056] The 2nd capacitor electrode 73 which counters the above-mentioned 1st capacitor electrode 72 on both sides of 
this member 70 is formed in the inferior surface of tongue of the above-mentioned spacing member 70, and connection 
formation of the 1st connection electrode 76 which counters the connection of the above-mentioned other end 71b and 
end section 72a following this 2nd capacitor electrode 73 is carried out. 

[0057] Moreover, the 2nd connection electrode 77 is formed in the part which counters other end 72b of the 1st 
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capacitor electrode 72 of the spacing member 70 above-mentioned inferior surface of tongue, and two electrodes 72b 
and 77 are connected by the above-mentioned through hole electrode 75. The 3rd connection electrode 78 is formed in 
the part which furthermore counters end section 71a of the inductance electrode 71 of the spacing member 70 above- 
mentioned inferior surface of tongue, and two electrodes 71a and 78 are connected by the above-mentioned through 
hole electrode 74. 

[0058] The above-mentioned 1st connection electrode 76 is connected to bottom York 62 through the piece 69 of a 
metallic conductor, the 2nd connection electrode 77 is connected to the input/output terminal 67 of one side, and the 
3rd connection electrode 78 is connected to the port PI of a center electrode 2, and the top-face electrode of the 
capacitor CI for adjustment. 

[0059] Thus, as the isolator 1 of this operation gestalt is shown in the representative circuit schematic of drawing 13 

and drawing 14 , parallel connection of the capacitor Cf 1 in which the series connection of the inductance Lf formed 

with the inductance electrode 71 is carried out between the port PI of a center electrode 2 and an input/output terminal 

67, and it is formed with the 1st and 2nd capacitor electrodes 72 and 73 through the 1st capacitor electrode 72 is carried 

out between the input/output terminal 67 and the piece 69 (ground) of a metallic conductor. 

[0060] And the capacitor CI for adjustment of the above-mentioned port PI is expressed with the juxtaposition 

capacity of the capacitor Co which functions as a circuit for adjustment of isolator original, and a capacitor Cf2, and the 

impedance-conversion circuit 6 of C-L-C consists of this capacitor Cf2, inductance Lf, and capacitor Cfl. 

[0061] Since according to this operation gestalt the impedance-conversion circuit 6 was added to the port PI and this 

impedance was set as 2-12.5ohm, it becomes possible to change a low impedance into the stable impedance like 

and while being able to make small the insertion loss in the case of setting it as low supply voltage, a frequency band 

can be made large and the same effectiveness as the above-mentioned operation gestalt is acquired. 

[0062] Since the impedance-conversion circuit 6 was formed in the spacing member 70 which is the component part of 

the above-mentioned isolator 1, this impedance-conversion circuit 6 can be built in an isolator 1, and the rise of the 

components cost in the case of preparing a conversion circuit separately and enlargement can be avoided, as a result it 

can contribute to the miniaturization of migration communication equipment, and low-pricing. Moreover, since the 

above-mentioned spacing member 70 was used effectively and formed, the dimension of an isolator does not become 

large and it can contribute to a miniaturization and lightweight-ization also from this point. 

[0063] in addition, what is necessary is not to restrict this invention to this, to look it like [ other substrates which 

constitute the non-reciprocal circuit arranged in York, or components ], and just to form it, although the case where an 

impedance-conversion circuit was formed in a spacing member was taken for the example with the above-mentioned 

operation gestalt 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the representative circuit schematic of the concentrated-constant mold isolator by 1 operation gestalt 
of invention of claim 1-5. 

[Drawing 21 It is the block diagram of the transmitted power amplifier with which the above-mentioned isolator was 
adopted. 

[Drawing 31 It is a representative circuit schematic at the time of applying to a circulator. 

[Drawing 41 It is the representative circuit schematic of the concentrated-constant mold circulator by 1 operation gestalt 
of invention of claim 6. 

[Drawing 51 It is the representative circuit schematic of the concentrated-constant mold circulator by 1 operation gestalt 
of invention of claim 7. 

[Drawing 61 It is the block diagram of the transmitted power amplifier (compound electronic parts) which contained the 
isolator by 1 operation gestalt of invention of claim 10. 

[Drawing 71 It is the decomposition perspective view of the above-mentioned transmitted power amplifier. 
[Drawing 81 It is the representative circuit schematic of a general isolator. 
[Drawing 91 It is the block diagram of common transmitted power amplifier. 

[Drawing 101 It is the decomposition perspective view of the concentrated-constant mold isolator by invention of 
claims 8 and 9. 

[Drawing 111 It is the top view of the resin case of the above-mentioned isolator. 

[Drawing 121 It is the top view of the spacing member of the above-mentioned isolator. 

[Drawing 131 It is the representative circuit schematic of the above-mentioned isolator. 

[Drawing 141 It is the circuit diagram of the low pass filter part of the above-mentioned isolator. 

[Description of Notations] 

1 Isolator (Non-reciprocal Circuit Component) 

2-4 Center electrode 

5 Ferrite 

6, 42, 43 Impedance-conversion circuit 

40 41 Circulator (non-reciprocal circuit component) 

50 Transmitted Power Amplifier 

60 62 A top, bottom York 

61 Permanent Magnet 
64 Magnetic Assembly 

70 Spacing Member (Non-reciprocal Circuit Component Part) 

71 Inductance Electrode (Inductance Lf) 

72 73 Capacitor electrode (capacitor Cf 1) 
P1-P3 Port 

C1-C3 Capacitor for adjustment 
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